Secondary RNA structure and its role in RNA interference to silence the respiratory syncytial virus fusion protein gene.
RNA interference (RNAi) is a post-transcriptional, gene silencing mechanism which uses small interfering RNA molecules (siRNA) for gene silencing. Respiratory Syncytial Virus (RSV) is an important respiratory pathogen of medical significance that causes high mortality in infants. The fusion (F) protein of RSV is a good target for therapeutic purposes as it is primarily responsible for penetration of the virus into host cells and subsequent syncytium formation during infection. In the present study, four siRNAs were designed and used individually as well as a mixture, to silence the RSV F gene. The relationship between siRNA design, target RNA structure, and their thermodynamics was also investigated. Silencing of F gene was observed using indirect immunofluorescence, western blot, reverse transcription PCR, and progeny viral titers. Our results show F gene silencing by all the four siRNAs individually and collectively. RT-PCR analysis revealed a decrease in mRNA level which corresponded to decreased F protein expression. siRNAs also inhibited RSV progeny as shown by viral titer estimation on infected HEp-2 cells. The present study demonstrates the silencing of the F gene using siRNA. Thermodynamic characteristics of the target RSV mRNA and siRNA seem to play an important role in siRNA gene silencing efficiency.